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Abstract of JP 11254359 (A) 
PROBLEM TO BE SOLVED: To simplify re-teaching 
work after re-assembly of a cluster tool and repair of 
an arm robot and detect operation failure 
automatically. SOLUTION: This conveyance system 
is provided with a pair of optical sensors 20 (20a, 
20b), 21 (21a, 21b) respectively on the top and 
bottom and both sides of respective cassette module 
chambers 13a, 13b, whose optical axes intersect at 
right angles at a reference point inside the chamber. 
A member gripping part 17 is formed with a plate of 
almost the same thickness as the optical axis 
diameter of the optical sensor 21 (21a, 21b), and a 
reference position gauging hole 23 is formed at the 
roughly central position on the top and bottom, 
i whose central point serves as an arm reference point 
i 24. When the point meets a chamber reference point 
i; 22, the conditions detected by both optical sensors 
; 20, 21 are read by a computing controller connected 
;| to them to recognize that both reference points meet 
each other. The computing controller computes the 
i location of the arm reference point 24 from an 
j! : encoder connected to respective driving motors of a 
t robot, and compare with the position of the chamber 
I; reference point 22 before variation, thereby detecting 
an error in the chamber position or operation failure 
of a robot. 
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* NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A member conveyance system which performs carrying-in appearance of a 
processing member to a chamber installed in the circumference with an arm robot, 
comprising: 

An arm reference point set as this arm robot's arm. 

An arm reference point position measurement means which measures a position of this arm 

reference point in a coordinate system in which this arm robot operates. 

A reference point coincidence detection means to detect that this arm reference point was in 

agreement with a chamber reference point set up in this chamber. 

An operation control part which controls this arm robot based on a coordinates position of 

this arm reference point obtained by this arm reference point position measurement means 

when this chamber reference point and this arm reference point are in agreement. 

[Claim 2]The member conveyance system according to claim 1, wherein said arm robot's 
control which said operation control part performs is amendment of a position error of this 
chamber reference point at the time of readjustment. 

[Claim 3]The member conveyance system according to claim 1, wherein said arm robot's 
control which said operation control part performs is usually detection of an abnormal 
condition at the time of an operation. 

[Claim 4]A member conveyance system of any one statement of claim 1 thru/or 3, wherein 
said arm reference point position measurement means comprises an encoder which detects 
a rotary place of a drive motor of said arm, and operation part which computes a position of 
said arm reference point based on an output signal of this encoder. 
[Claim 5]A member conveyance system of any one statement of claim 1 thru/or 3 
characterized by comprising the following. 

A horizontal position detection means for said reference point coincidence detection means 
to be installed in a sliding direction of said chamber, and to detect horizontal coincidence 
with said arm reference point and said chamber reference point. 

A vertical-position detection means for it to be installed in the side of said chamber and to 
detect coincidence of a perpendicular direction of said arm reference point and said 
chamber reference point. 

[Claim 6]A reference point horizontal position measuring hole penetrated to a sliding 
direction so that it may pass through said arm reference point is punched at said arm, Said 
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horizontal position detection means comprises a photosensor which detects this reference 
point horizontal position measuring hole, The member conveyance system according to 
claim 5 with which this arm is characterized by being monotonous, being constituted and 
said vertical-position detection means comprising a photosensor which detects that this arm 
is located in the same height located in the same level surface as this arm reference point. 



[Translation done.] 
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JPO and INPIT are not responsible for any 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]ln the manufacturing process of the semiconductor wafer by a cluster 
tool, or a liquid crystal plate, this invention relates to the member conveyance system which 
performs taking-out ON of the processing member to a chamber with an arm robot. 
[0002] 

[Description of the Prior Art]lt is the method of repeating and performing various 
processings, such as membrane formation, etching, and impurity diffusion, to the surface of 
the semiconductor wafer of circular flat plate shape as the most general method of the circuit 
formation in the manufacturing process of a semiconductor chip from before. 
[0003] Drawing 5 is a plan of an example of the cluster tool 1 used as a device which 
performs the above-mentioned wafer surface processing. The two cassette module 
chambers 3a for delivering the wafer before process chamber 2 a-d which is a partition room 
(henceforth a chamber) for performing each wafer processing, and processing, and the 
wafer after processing with the cluster tool 1 exterior in this figure, respectively, and b, As the 
carrying chamber 5 which installed the arm robot 4 for conveyance is surrounded in the 
center, it is installed in it. 

[0004]ln workspace, such as the carrying chamber 5 (transportation area) in the cluster tool 1 , 
and process chamber 2 a-d, it changes into a vacuous state here for the purpose of 
prevention and protection against dust of contamination (deterioration) of a wafer surface 
with a gas, and has the open air and isolated airtight structure. Therefore, the cassette 
module chamber 3a which performs delivery of the cluster tool 1 exterior and a wafer, and b 
are set up via the gate valve 6a which is an opening-and-closing mechanism in which it has 
airtightness, b, c, and d two every gates each. 

[0005]And the direction movement of R which is an expanding action of sending and drawing 
in towards each inside of process chamber 2 a-d this arm robot 4 for conveyance surrounds 
the arm robot's 4 circumference (for example, the figure Nakaya seal R.) However, all other 
diameter directions are included. Z direction movement (un-illustrating) which a 
semiconductor wafer raises and is vertical movement operation of - installation within each 
chamber 2 a-d, It becomes possible to move the member grasping part 7 at arm 9 tip to an 
optional position, and to make the semiconductor wafer 8 convey by carrying out combining 
movement of three coordinate directions of theta axis rotational movement (figure Nakaya 
seal theta) which is flat-surface rotational movement which performs movement over 
between each chamber 2 a-d. 
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[0006]And the member grasping part 7 at the arm 9 tip is made to reach into each process 
chamber 2 a-d surrounding the circumference of this arm robot 4 for conveyance, and the 
upper, bottom operation, and sending and drawing-in operation perform replacement 
(pickup & place) operation of the semiconductor wafer 8 of processing front and the back. By 
exchanging the member grasping part 7 at arm 9 tip for a suitable-shaped thing, the cluster 
tool 1 of the above-mentioned composition is used for other manufacturing processes, such 
as a liquid crystal plate, and is sold except semiconductor wafer 8. 

[0007]The drive motor which carries out drive controlling of the movement for the arm robot's 
4 all directions is controllable in the angle-of-rotation accuracy of for example, 360 degrees / 
8192, and the self-detection of the rotary place of each drive motor in the time of it is further 
attained by use of an encoder. 

[0008]And by calculating based on the rotary place of each of that drive motor, it becomes 
detectable [ detection of the absolute position (when zero setting out in the cluster tool 1 is 
performed at the time of the early stages of an assembly) of the arm 9 in the cluster tool 1 , 
and by extension, the relative displacement of the arm 9 ]. 

[0009]Byand the thing using the above primary detecting element, operation part, and a data 
storage part. By actually moving the arm 9 briefly by artificial manipulation at the time of initial 
setting at the time of cluster tool 1 assembly, each process chamber 2 a-d and the cassette 
module chamber 3a, It becomes possible to make the coordinates of each migration points 
between each process chamber 2 a-d and the cassette module chamber 3a, and b in b or 
the movement magnitude during each continuous point, and those move order memorize, 
and such work is called teaching work (teaching). (The migration points taught below are 
called instruction point) 

As mentioned this teaching work above, in order to perform to the arm robot 4 for 
conveyance which installed alt over the workspace in the cluster tool 1 in a vacua, the way 
the remote control in a remote control etc. performed was taken performing the check by 
viewing which lets an operation window pass conventionally. And since the number and the 
operation number of steps of a point needed many [ and ] highly precise instruction, said 
teaching work had turned into work which needs a remarkable labor. 
[0010] 

[Problem(s) to be Solved by the lnvention]When the exchange of a hand and the exchange of 
the robot itself by breakage arose with the conveying machine of a semiconductor, in order 
to reset an instruction point, by the former, teaching work had to be performed again. 
[0011]Atthe time of factory shipments, an error (gap) will arise in the position of the 
instruction point memorized till then by highly precise teaching work at the time of carrying-in 
reassembly since it was taken out in the state where it was removed, and robots needed to 
redo teaching work, in order to amend the error. Since the error of an instruction point would 
arise also by the repair of an arm robot and the parts replacement at the time of employment, 
teaching work needed to be redone at every time. And the above re-teaching work became 
what teaches all the instruction points briefly from the start, and had required a great labor 
and time at every time. 

[0012]The place where it is important to detect the operation abnormality of the machine part 
which contains an arm drive part since high accuracy is required of the operation of a 
transportation arm with high precision, In the former, a method only has judging 
abnormalities by the allophone at the time of operation, etc., and the operating error 
produced from the slight modification and wear by aging was made difficult [ detection ]. 
[001 3]When the driving shaft of a robot has penetrated the septum of a chamber, the 
teaching data which the position of an arm may change with a vacuum or atmospheric 
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pressure, and the inside of a chamber carried out in atmospheric pressure may be unable to 
be used. 

[0014]Therefore, this invention takes an example by the above problem, and enables 
simplification of the re-teaching work after an arm robot's repair and parts replacement, 
These operations are made feasible from the position separated by the vacuum septum, and 
it is highly precise and aims at offer of the member conveyance system which enables 
automatic detection of an arm robot's operating error. 
[0015] 

[Means for Solving the Problem]This invention solves an aforementioned problem and is 
constituted as follows. In a cluster tool used for a manufacturing process of a semiconductor 
wafer or a liquid crystal plate, this invention is first applied to a member conveyance system 
which conveys a processing member between chambers installed in the circumference of a 
transportation area with an arm robot. 

[0016]And an arm reference point which set this invention as this arm robot's arm, An arm 
reference point position measurement means which measures a position of this arm 
reference point in a coordinate system in which this arm robot operates, A reference point 
coincidence detection means to detect that this arm reference point was in agreement with a 
chamber reference point set up in this chamber, When this chamber reference point and this 
arm reference point are in agreement, it is constituted so that it may have an operation 
control part which controls this arm robot based on a coordinates position of this arm 
reference point obtained by this arm reference point position measurement means. 
[001 7]A produced instruction point error across which this goes before and after reassembly 
of a cluster tool, or an arm robot's repair and a parts replacement, It becomes possible to 
summarize all instruction point and to amend automatically, since it is computable with a 
change difference value of this arm reference point position detected when two reference 
points were physically in agreement in each chamber, It becomes possible to check an arm 
robot's operation abnormality easily and with high precision by usually detecting a change 
difference value of the above-mentioned arm reference point position periodically further 
again at the time of employment. 

[0018]For example, said arm robot's control according to claim 2 which said operation 
control part performs as it is is constituted so that it may be amendment of a position error of 
this chamber reference point at the time of readjustment. It enables it for an error of an 
instruction point position of a large number which this generates per inside of the above- 
mentioned chamber concretely to summarize all the instruction points, and to amend simple. 
[0019]For example, said arm robot's control according to claim 3 which said operation 
control part performs as it is is constituted so that it may usually be detection of an abnormal 
condition at the time of an operation. It enables this to diagnose an operation abnormality at 
the time of the above-mentioned usual employment easily and with high precision 
concretely. 

[0020]For example, it comprises an encoder according to claim 4 for which said arm 
reference point position measurement means detects a rotary place of a drive motor of said 
arm like, and operation part which computes a position in a coordinate system of said arm 
reference point based on an output signal of this encoder. It becomes detectable [ according 
to electrical treatment which is a high speed ] with high precision, being able to constitute 
from small part mark concretely by this. 

[0021]For example, like a statement to claim 5 said reference point coincidence detection 
means, It comprises a horizontal position detection means for it to be installed in a sliding 
direction of said chamber, and to detect horizontal coincidence with said arm reference point 
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and said chamber reference point, and a vertical-position detection means for it to be 
installed in the side of said chamber and to detect coincidence of a perpendicular direction 
of said arm reference point and said chamber reference point. It becomes detectable [ 
according to optical processing which is a high speed ] with high precision, being able to 
constitute from small part mark concretely by this. 

[0022]For example, the reference point horizontal position measuring hole according to 
claim 6 penetrated to a sliding direction so that it may pass through said arm reference point 
like is punched at said arm, Said horizontal position detection means comprises a 
photosensor which detects this reference point horizontal position measuring hole, it is 
monotonous, and is constituted and said reference point vertical-position detection means 
comprises a photosensor for which this arm detects being located in the same height to 
which this arm is located in the same level surface as this arm reference point. Since it can 
constitute using a member **** detection sensor which detects elutriation of installation from 
a member existence detection sensor and this cassette which detects the number of 
member installation on a cassette for member installation currently conventionally installed in 
each cassette module chamber of a cluster tool by this, It is not necessary to newly form two 
sensors in particular, and a concrete means whose recognition of spatial coincidence of an 
arm reference point and a chamber reference point is enabled [ highly precise and ] at high 
speed with simple composition can be realized. 
[0023] 

[Embodiment of the InventionJThe example of an embodiment of this invention is explained 
below, referring to drawings. Drawing 1 is a plan of an example of the cluster tool 11 
provided with the member conveyance system by this invention first. 
[0024]The arm robot 14 for member conveyance is installed in the center of the carrying 
chamber 15 which is in the form of a hexagon in this figure. The circumference of this 
carrying chamber 15, especially process chamber 12 a-d which performs member 
processing to four sides of the method of figure Nakagami, respectively, via the cassette 
module chamber 1 3a for carrying out carrying-in appearance of the processing member to 
two sides of method both sides of figure Nakashita to the cluster tool 1 1 exterior, the gate 
valve 16a which is the opening-and-closing mechanisms in which b has airtightness, and b, It 
is installed by arrangement radiately surrounding this arm robot 14 that installs in the carrying 
chamber 15 and its center. 

[0025jThe same gate valve 16c as the outer side of the cluster tool 1 1 and d are installed in 
the cassette module chamber 13a and b. Next, drawing 2 is the cassette module chamber 
13a which is in the shape of an abbreviated rectangular parallelepiped about the state where 
the arm robot's 14 arm 19 invades into the one cassette module chamber 13a in the 
composition of this invention, and the inside of b, and a perspective view omitting and 
showing a part of b. 

[0026]And the photosensor (the upper and lower sides 20a and 20b, sides 21a and 21b) 
constituted from the photogenic organ and electric eye of a couple by the field which faces 
each other, respectively is installed in the both side surfaces and the upper and lower sides 
to the cassette module chamber 13a and the arm 19 invasion direction (figure Nakaya seal A) 
of b. And the optic axis which the photosensor of the couple which faces each other forms is 
installed so that it may become vertical to both sides to which they are attached. 
[0027JA field including a level optic axis and an up-and-down optic axis cross. And all of the 
cassette module chamber 13a and the instruction point set as the inside of b as a moving- 
target point of the arm 19 are setup considering this crossing point as an absolute standard 
point (henceforth the chamber reference point 22). And it is connected to the arithmetic and 
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control unit 28 (refer to drawing 3 ) which comprises a computer etc., and two pairs of these 
photosensors 20a, b, 21a, and b perform passage of the optic axis of each photosensor 20a, 
b, 21a, and b, or detection of cover. 

[0028]The member grasping part 17 which, on the other hand, carries out direct carrying of 
the conveyance member 18 in the composition of the arm 19, The cassette module chamber 
13a, the photosensor 21a installed on b side, It is formed with the plate of the thickness 
which is mostly in agreement with the path of the optic axis of b, and with the photosensor 
20a and the almost same path as the optic axis of b, the reference position measuring hole 
23 used as the reference point which detects the position of the member grasping part 17 in 
the position of the approximately center of the member grasping part 17 whole penetrates 
the monotonous upper and lower sides, and is punched. That is, one point of the 
mid-position between the monotonous upper and lower sides turns into a horizontal control 
point (henceforth the arm reference point 24) of the member grasping part 17 on the medial 
axis of this reference position measuring hole 23. All the instruction points set as the inside of 
each chamber 12 a-d and 13a, and b are setup as a moving-target point of this arm 
reference point 24. 

[0029]in [ drawing 3 is a block diagram of the member conveyance system by this invention, 
and ] this figure, Drive-motor 26r which makes each joint drive corresponding to each 
coordinates R, theta, and Z, Encoder 27r connected to 26 theta and 26z, respectively, 27 
theta, The amount of rotations is outputted by 27z, it is inputted into the arithmetic and control 
unit 28 which the output mentioned above further, and the rotary place of each drive-motor 
26r, theta, and z and by extension, the position of the arm reference point 24 in a 
transportation area are detected with three coordinate values, R, theta, and Z, by an 
operation. 

[0030]And the operation of the member conveyance system by this invention is explained 
below. As a principle of the position correcting function of this invention, the error which 
serves as an object of amendment first, In the inside of each chamber 12 a-d and 13a, and b, 
the relative position relation during each instruction point (the chamber reference point 22 is 
also included) does not change, It will be the requisite that it is an error generated because 
the relative position relation between the arm robot 14 for conveyance from which the 
installed position changed with exchange, repair, etc. of parts, and each process chamber 12 
a-d, or between each cassette module chamber 13a and b changes. 
[0031]And the circumference of the direction of R and theta axis generates the error 
generated after the arm robot's 14 repair and parts replacement under the premise of this 
error in the coordinate component of a Z direction (sliding direction) at the same quantity on 
all the instruction points inside all the chamber 12 a-d, 13a, and b. that is, the chamber 
reference point 22 which is the same as for all the errors of the instruction point in each 
chamber 12 a-d, 13a, and b, and turns into a horizontal control point of these instruction point 
-- it means detecting an error applicable to all instruction points only by detecting one error 
as a sample value 

[0032]And the error correction of almost all the instruction point in the cluster tool 1 1 
becomes possible only by performing no re-instruction of the instruction points in the cluster 
tool 1 1 , and carrying out once by using this error for position amendment. 
[0033]Here, the error detection process is explained according to the flow chart of drawing 4 . 
The arm 19 is moved so that the arm reference point 24 and the chamber reference point 22 
may be first coincided by remote control by the hand control in a remote control etc. like the 
time of the teaching work in the time of an initial assembly (S1). At the time of coincidence 
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operation of these two reference points, it begins first and the error between two reference 
points is usually only a thing of a mm unit, This optical position on the arm 19 of this optic axis 
can be inspected visually by using colored lights, such as red, for the optic axis of the 
photosensor 20a, b, 21a, and b, and it becomes possible to coincide this 2 ** horizontal 
control point easily. 

[0034]Coincidence operation of this common appearance can also be carried out by the 
automatic sequence which combined operation of a robot arm, and detection of the 
photosensor output. When this 2 ** horizontal control point is in agreement here, Each 
cassette module chamber 13a, the photosensor 21a installed in the side waterworks 
common direction inside b, b will have an optic axis covered by the thickness of the member 
grasping part 17, and will be in an OFF state (S2), On the other hand, each cassette module 
chamber 13a, the photosensor 20a installed in the upper-and-lower-sides top perpendicular 
direction inside b, and b will pass through the reference position measuring hole 23 punched 
at right angles to said member grasping part 17 plate, and will be in an ON state (S3). Thus, 
it is recognized by said arithmetic and control unit 28 noting that said two horizontal control 
points are in agreement with high degree of accuracy, when the conditions of both the 
sensors 20a, b, 21a, and b are in agreement (S4). 

[0035]As operation which coincides a reference point with high precision, fine movement of 
the robot arm is carried out to R, theta, and a Z direction, the change point from protection 
from light or protection from light to [ from Michimitsu ] Michimitsu of an optic axis is regarded 
as edge in each axial operation, for example, and it carries out by asking for the middle point 
of each edge. 

[0036]And encoder 27r which installed this arithmetic and control unit 28 in the arm robot 14 
in this matching state, The rotary place of drive-motor 26r which drives each joint of the arm 
robot 14, theta, and z is detected from the output of theta and z (S5), and this arithmetic and 
control unit 28 computes the position of the arm reference point 24 as new chamber 
reference point Pi (Ri, theta-i, Z-i) (S6). And a difference value with position Prj (Ro, thetao, 
Zo) of the chamber reference point saved before changing with repair and a parts 
replacement, or reassemblies, dP (dR, dtheta, dZ) [dR=Ri-Ro and d theta=theta i-thetaoand 
dZ=Zi-Zo] becomes the correction value which can be used at the time of instruction point 
resetting (S7). 

[0037]ln repair of the arm robot 14 or resetting accompanying a parts replacement, Since the 
relative position relation between all the chamber 12 a-d, 13a, and b is not changing, the 
position error of arm robot 14 self to the cluster tool 1 1 whole can be detected only by 
carrying out error detection only only to one chamber. 

[0038]lt is also possible by doing the above-mentioned correction value detection work 
periodically at the time of the usual employment, and on the other hand, detecting a big 
change of dP to diagnose the abnormalities of the arm robot's 14 machinery department. The 
data about the size and process of the dP becomes available also as presumption of an 
abnormal spot, and a reference material for diagnosing. 

[0039]ln this case, coincidence operation of two reference positions is incorporating and 
carrying out an automatic sequence, and serves as an effective diagnosing method. When 
the arm robot 14 for conveyance operates two or more two or more arms like for example, a 
dual arm type, it is necessary to do the reference position doubling work for performing the 
above correction value detection and abnormality diagnosis for every arm. 
[0040]Each cassette module chamber 13a, two pairs of photosensors 20a installed in the 
inside of b, b, 21a, and b, It is possible to constitute using each cassette module chamber 3a 
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of the conventional cluster tool 1, the member existence detection sensor currently installed 
in b, and a member elutriation sensor (combination). 

[0041]Here a member existence detection sensor Each cassette module chamber 13a of the 
cluster tool 1 1 , So that the number of member installation on the cassette for member 
installation currently installed in b may be detected Each cassette module chamber 13a, A 
member elutriation sensor so that it may install on the both side surfaces of b and the 
elutriation of the installation from this cassette for member installation may be detected Each 
cassette module chamber 13a, Since it is a thing of composition of installing in the upper and 
lower sides of b, and both sensors emitting an optic axis, and detecting its passage and 
interception, the combination as a detection means of the arm reference point 24 in this 
invention is possible, Simplification of the composition of each cassette module chamber 
13a and the whole b can be attained by that cause. 

[0042]The setting-out position of the chamber reference point 22 set as the inside of each 
chamber 12 a-d and 13a, and b and the setting-out position of the arm reference point 24 set 
as the arm 19, It is not necessary to limit to each approximately center as mentioned above, 
and if both reference points are able to coincide in space geometry, setting out in other 
positions will be attained. For example, the composition which sets the arm reference point 
24 to the tip left-hand side of the member grasping part 17, and sets the chamber reference 
point 22 as the back left-hand side lower part inside each chamber 12 a-d and 13a, and b is 
also possible. 

[0043]The composition by detecting the reflection on member grasping part 17 monotonous 
besides the composition which detects passage and interception of an optic axis as a 
detection means of arm reference point 24 position is also possible. In this case, the mirror 
which reflects an optic axis instead of punching said reference position measuring hole 23 
on member grasping part 17 monotonous in the same level surface position as the arm 
reference point 24 is stuck with the almost same path as an optic axis, It becomes the 
composition which installs the photogenic organ and electric eye which are the 
photosensors of a lot side by side on this mirror clamp face on member grasping part 17 
monotonous, and the chamber inner surface which counters so that the catoptric light by this 
mirror can fully be received in the state where the level surface position of the arm reference 
point 24 and the chamber reference point 22 is in agreement. An incorrect reaction like [ in 
case an example and an optic axis separate only from arm reference point 24 position 
(mirror) on member grasping part 17 monotonous from the outline of the arm 19 by this 
composition and the detection reaction of a photosensor passes ] can be prevented. When 
there is sufficient thickness for the sliding direction of the member grasping part 17, this 
composition can also be applied to a chamber side face direction, in order to detect the 
height position of the arm reference point 24. 

[0044]lt is also possible to constitute from minute heights which the sensor used as a 
detection means of arm reference point 24 position was not limited to the above-mentioned 
photosensor, for example, were formed on the arm 19 and each cassette module chamber 
13a, a microswitch formed in the inside of b, etc. 

[0045]ln addition, a magnetic sensor etc. are applicable. It is applicable not only to a cluster 
tool but other devices using an arm robot. Of course, limitation is not made conveyance, for 
example, it may apply to the robot for processing, etc. 

[0046]There is not necessarily necessity that a sensor makes the thing for the conventional 
cassette detection serve a double purpose, and it may provide separately. A sensor is not 
limited to a cassette module chamber, for example, may be formed in a process chamber. Or 
it may provide in a member carrying chamber. 
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[0047]Limitation may not be carried out to the upper and lower sides [ like an example ] 
whose detecting direction of a sensor is, and a horizontal direction, but they may be other 
directions. However, it needs to be parallel in it being vertical to the arm elastic side of a 
robot. 

[0048]Horizontally, limitation is not carried out but the elastic side of an arm changes it 
suitably according to a use. In that case, the installed position of a sensor or a detecting 
direction is also changed according to each. The number of chambers is not limited to an 
example, but is suitably changed into it, and deals in a process and a cassette module. In 
that case, of course, the shape of a member carrying chamber is also no longer a hexagon. 
[0049]The part in which a sensor is formed is not limited to an independent chamber, but 
may be established in two or more places. 
[0050] 

[Effect of the lnvention]ln the cluster tool which is used for the manufacturing process of a 
semiconductor wafer or a liquid crystal plate according to this invention as explained above, 
About the member conveyance system which conveys the processing member between 
chambers with an arm robot, The place which needs to re-teach all a large number arm 
instruction points since an error arises in the physical relationship between each part articles 
by an arm robot's repair and parts replacement, The error correction of almost all the 
instruction point in a cluster tool becomes possible only by performing the above-mentioned 
re-teaching work once, and a result whose simple nature of handling of a cluster tool 
therefore improves by leaps and bounds is brought. 

[0051]lt becomes possible by usually performing position error detection in the above- 
mentioned chamber unit periodically at the time of employment to diagnose the operation 
abnormality of an arm robot's machinery department with high precision, therefore, the fault 
of a cluster tool ~ base -- improvement in productive efficiency of operating efficiency ****** 
is attained because it can respond quickly. 



[Translation done.] 
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